We would like to thank A. W. Balser for his helpful review of our manuscript. We agree with his comments and have revised the manuscript accordingly. Below, A. W. Balser's comments are given in italics and our response as regular text in blue.
This is a well-conceived and well-executed study, quite worthy of publication in The Cryosphere. The one exception is a point I strongly encourage the authors to reconsider (discussed under "Page13, and under "Page 12, below The language in this statement has been pulled back a little however, we feel the support for this statement is quite conclusive given the permafrost temperature at depth represents a long-term average.
Permafrost, as a critical ecosystem component and factor in global climate impacts/feedbacks, must be better quantified spatially to enable improved estimates for: a) modes of permafrost degradation, b) impacts to landscapes and ecosystems, and c) carbon-based cumulative impacts to global climate. The authors rightly use well developed ecotypes for this region as the basis for landscape-scale estimates of upper permafrost temperature and thermal properties based on
"We think these years likely bracket the longer-term mean ground temperature (and deeper permafrost temperature) because in 20122013 the slope of MAGT with depth was negative (Figure 8) We also find this to be a very interesting point and have observed this many times while visiting field sites early in the winter. Unfortunately though, we are unaware of any data or studies addressing the size/density of tussocks and how this would impact the thermal regime.
Page 12, Lines 19-24: The authors mention a few examples of effects from landscape position and aspect, without delving into it very deeply. Down the road, the best results from this sort of approach will likely include physiographic and geomorphologic variables along with ecotype in the analyses. I fully understand why the authors did not include them in this study, and I agree with their decision; including those variables here would have necessitated a number of field sites which would have been extremely prohibitive financially and logistically. Still, I think the end-game for this type of approach is to be able to cobble together enough congruent field data from enough projects and studies to enable such inclusion, and ultimately yield more precise results across landscapes and regions. It might do the readership a service to mention that explicitly here.
We fully agree that in some areas ecotypes might not be relevant or completely explain the variation in permafrost thermal regime. We didn't feel that this (page 12, lines 19-24) was the right place to address this so a sentence has been added to the conclusion (page 13, lines 9-11) that addresses this. "However, in some areas (e.g. mountainous terrain or barren landscapes), variables other than ecotypes (e.g. slope, aspect, or microtopography) may become more important, in which case they could be used in addition to, or instead of ecotypes." We have removed the implication that our "ecotype approach" should be used instead of a gridbased approach and suggested instead that the ecotype approach offers an improvement in spatial resolution without increased computational demand.
"Accordingly, we recommend that future permafrost modeling efforts consider using an ecotype approach as it offers increased spatial resolution without increased computational demand (i.e. a model only needs to be run once for each ecotype)." Thank you for the suggestion, the color of litter in Figure 10 (below) has been changed so it is easier to distinguish from cluster group 3.
